The genus Taxithelium Spruce ex Mitt. was first described by Mitten (1869) in tribe Sematophylleae. Later, Brotherus (1925) assigned the genus to the family Sematophyllaceae, but much controversy has arisen on this familiar placement due to the lack of sematophyllaceous characters in the genus such as the collenchymatous exothecial cells, long rostrate opercula, and well-developed, often inflated alar cells (Seki, 1969; Hedenäs, 1996; Tan & Jia, 1998; Hedenäs & Buck, 1999) . The molecular phylogenetic works of Tsubota et al. (2001a, b) have demonstrated that Taxithelium is not closely related to the core Sematophyllaceae (Sematophyllum Mitt., Trichosteleum Mitt., and Acroporium Mitt.), but is more closely related to Pylaisiadelpha Cardot, Isopterygium Mitt., and Brotherella Loeske ex M. Fleisch. Therefore, Goffinet and Buck (2004) transferred the genus Taxithelium into a newly described family, Pylaisiadelphaceae. Unfortunately, this family was described on the basis of absence of characters (as stated in the original description: ''Sematophyllaceis affine, cellulis exothecii non collenchymatosis celluli alaribus parviore plerumque non inflates pseudoparaphyllis saepe filamentosis differt''; Goffinet & Buck, 2004) , that is, as a family that lacks the typical features of Sematophyllaceae. Those absences associated Taxithelium more with the Pylaisiadelphaceae than with the Sematophyllaceae.
Taxithelium is a pantropical genus occurring mainly in Southeast Asia between 30uN and 20uS. The genus is currently under taxonomic revision by this author, and it has been suggested to be monophyletic by the ongoing work by Câmara and Shaw (unpublished) . It is characterized by the presence in the gametophyte of multiple papillae serially disposed over the lumina of leaf cells (a rare character present only in one other genus within Sematophyllaceae: Radulina W. R. Buck & B. C. Tan) . Taxithelium also has a poorly developed alar region, and the sporophytes lack collenchymatous exothecial cells and have a short-rostrate opercula. Taxithelium can be easily differentiated from Radulina due to the presence in the latter of a well-developed alar region, long rostrate opercula, and collenchymatous exothecial cells.
Eight new combinations are presented here to allow proper recircumscription of the genus. These taxa all lack pluripapillose leaf cells, which is a diagnostic character for Taxithelium. This observation is addressed in more detail in the SEM studies by Câmara and Kellogg (2010 Damanhuri and Longton (1996) agreed with the exclusion of this taxon from Taxithelium, but provided no new combination or further evidence. A closer look at the type specimen, as well as additional specimens from MO, associates it with the genus Camptochaete (Lembophyllaceae) on the basis of the presence of a glossy and scariose leaf with a falcate-secund arrangement, leaf shape, and the presence of a single leaf papilla per cell. However, examination of herbarium specimens shows that it is not conspecific (as suggested above by Sainsbury) with C. gracilis. This Southeast Asian genus belongs to the Hookeriaceae (Goffinet & Buck, 2004) . Akiyama and Suleiman (2001) studied the genus for Borneo as did Streimann (1997) This small taxon (ca. 0.3 mm) is known only from the type collection; it has a single papilla over the cell lumen, and the leaf margins are serrulate and have a poorly developed alar region. It is clearly not a species of Taxithelium, which is characterized by pluripapillose leaf cells. Damanhuri and Longton (1994) , who studied the genus Taxithelium worldwide, stated that this taxon did not belong in Taxithelium, but they had no idea where it would belong and even encouraged suggestions.
II. Chaetomitrium
Generic placement is difficult as there are, to my knowledge, very few genera that would fit with this plant's features, and there is no DNA available to help access phylogenetic information. However, the taxon resembles the genus Chaetomitrium in the oblong leaf shape, the near absence of alar cells, the presence of a single leaf papilla, and the similar serrulate margin. Even though the papillation pattern seen in this taxon is not typical of Chaetomitrium, Akiyama and Suleiman (2001: 493) have stated that the papillation pattern in Chaetomitrium is highly variable and one should not rely on ''this feature alone in distinguishing any taxa in the genus.'' Although the type specimen (For. Bur., Bacani 16016) is much smaller than Chaetomitrium (which can range from 0.6-1 mm), according to Akiyama and Suleiman (2001) the genus is highly variable in shape and size, which lends support to this taxon being a local variation of Chaetomitrium. Therefore, I have provisionally placed this taxon in Chaetomitrium as the best fit based on current evidence.
III. Phyllodon Bruch & Schimp., Bryol. Eur. 5: 60.
1851. TYPE: Hookeria retusa Wilson.
The following three taxa share a truncate leaf apex, serrulate blade margins, and costae that are strongly visible and double, all characteristics of the pantropical genus Phyllodon. Furthermore, the presence of a single leaf papilla and an undeveloped alar region provides strong support for their transfer to Phyllodon. Buck (1987) studied the Asiatic species (4), Kis (2002) the African ones (6), and Higuchi and Nishimura (2002) The following three taxa all have diagnostic features of the core Sematophyllaceae, such as the long linear laminal cells, collenchymatous exothecial cells, long rostrate opercula, and an absence of costae. In addition, they lack any leaf papillae and present a welldeveloped alar region with oblong leaves. Furthermore, the lack of furrowed exostome leaves little doubt of the affinity of these specimens with the pantropical (and not yet revised) genus Sematophyllum. In making the new combination within Sematophyllum, we found that the epithet was in use for S. trachaelocarpum (Kindb.) Broth., and therefore a new name was needed. The new epithet laevigatum refers to the smooth surface of the leaf cells.
In the absence of a holotype, I have selected Anderson s.n. as the lectotype, and choose the specimen at H as the most representative specimen.
3. Sematophyllum mundulum (Sull.) P. E. A. S. Câmara, comb. nov This interesting plant is only known from the type collections. In the original description, the authors stated that the papillae were difficult to see, but were visible at the leaf margins. They also concluded that this plant had a pluripapillose pattern (Norris & Koponen, 1985) .
Studying the type specimens with both light and electron microscopy, I was able to see only a single papilla per cell (Fig. 1) , and some cells lacked any papillae. Papillae are present in the leaf margins, but again only one per cell. The papillae seen are conically shaped as described in the Sematophyllaceae by Câmara and Kellogg (2010) .
The presence of linear leaf cells with a developed alar region clearly associates this genus with the Sematophyllaceae. Only a few genera in this family have unipapillose cells: Trichosteleum, Papillidiopsis (Broth.) W. R. Buck & B. C. Tan, Acanthorrhynchium M. Fleisch., Warburgiella Mü ll. Hal. ex Broth., and some species of Acroporium and Wijkia H. A. Crum. The absence of inwardly curved alar cells distinguishes this taxon from Acroporium, and the absence of concave leaves with abruptly constricted apices distinguishes it from Papillidiopsis. It can be distinguished from both Wijkia and Papillidiopsis by the absence of flagelliform branches, and the presence of collenchymatous exothecial cells separates it from Warburgiella and Acanthorrhynchium. Consequently, I transfer it into Trichosteleum here.
